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CLAIMS: 



A musical instrument preamplifier system comprising: 
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a filtering means for splitting an input 
bands comprising a similar phase res 



two or : 



rate frequency 



■ for i 



eaci 



two or more non-linear 
component of one o£tbe"*frequency bands; and 



Fequency band; 
distorts the input signal 



ling network for recombining said frequency bands. 

2. A musical instrument preamplifier system according to claim I whejeinr 

said filtering means comprises a cascade of 2 Na pairs of evenpple^4o«rmd high 
pass filters arranged such that each pair splitsjh-e-^ncQming frequency band in 
two, where N is the number of stage^jafTSSirsln the cascade, and wherein for the 
nth stage subsequenttojhe-f^ low or high pass filter pair is preceded by 

(2 nl -1) all p«^4iiKerswith phase response corresponding to the (2 ni -I) other 
low atyi^rugh pass filter phase response in that stage such that the phase 
ionse of each stage is similar for each frequency band. 



3. A musical instrument 

said cascade has two stages of tw< 




system according to claim 2 wherein 
and high pass filter pairs. 



4- A musical instrument preamplifier svtetem according to claim l^whereir 

each low and hir^ipngxffl rrT P m " r H^T^tnTr ynpnfulf ififtrr 

5. A musical instrument preamplifier system according to claim 2 wherein 

each low and high pass filter pair is a state variable filter. 



6. A musical instrument pream^ 
the filtering means furt^ex-Xiompj 

said filtering means. 

7. A musical instrument 
the filtering means further 
stages of said filtering means> 





i__L_wheFeiir 
cross- mixing after one or more 



lifier system according to claim 5 wherein 
variable cross-mixing after one or more 
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8. A musical instrument preampli; 

comprising law pass filtering means 
fre 



istortion products. 




tern according to clai m 6 further 

ear circuits to reduce high 




9. A musical instrument preamplifier system according to claim 8 whc 
said low pass filtering means is combined with said summing nepwrflfsuch that 
in successive stages the lowest frequency band is lo^t-^ssfiltered with a low 
pass filter and the other frequency baoids^e~~5lfpass filtered with an all-pass 
filter corresponding to said low^ga*s"lilter, said lowest frequency band is then 
combined with the ney*-^owest frequency band, and comprising subsequent 
stages of rej>eatea filtering and combining until all frequency bands are 
combdjxedTsuch that the phase response over all frequency bands through the 

-low pass filtering and summing network is identical. 

10. A musical instrument preamplifier system according to claim 1 
said non-linear circuit for each frequency band-has a different g^in-iiian those in 
the other frequency bands. 





11. A musical instrument preaf^Hfief/ systejp^according to claim 1 wherein 
said non-linear circuits for hjgher^e^uencyGands have a higher minimum gain 
than the non-linear circuits for lower frequency bands. 



12. ^^ATmusical instrument preamplifier system according to claim 1 wherein 
distortion by said non-linear circuits is variable. 



13. 



A guitar preamplifier comprising: 




a filtering means for splitting an input signal into a multiple number oj^separate 
frequency bands, comprising a c ascade ^^iLP^H^-S^^Yf^ pojgd^Iow^ and highT 
pass-filters arrangej_^uchjthat each -gair spUts^tbe incgmirfg frequency band in 
two^where N is the number of stages of pairs JnJ&ecascade, each low and high_ 
pass filter pair forming a state variablef^tefTand in each nth stage subsequent 
to the first, each low or high pas>-Sferpair is preceded by (2" 1 - 1) all pass filters 
having phase responses ^>f^the (2 n l -1) low or high pass filter pairs in the other 
channels such ^j£h£t the phase response of each stage is similar for each 
frequency^nand, and said filtering means further comprising variable cross- 
g after one or more of said stages of filtering. 
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a multiple number of non-linear circuits, each arranged to distort the input 
signal component of on\of the frequency bands; and 
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IS 



~a-summmg-network-for-rec>^bmmg-^ 

filtering means arranged sucnHhat in successive stages the lowest frequency 
band is low pass filtered with a low^ass filter and the other frequency bands are 
all-pass filtered with an all-pass flit er\orrespo nding to said low-pass filter, said 
lowest frequency band is then combined with the next lowest frequency band and 
subsequent stages of repeated filtering an d\o mbining until all frequency bands 
are combined, such that the phase response over all frequency bands through 
the low pass filtering and summing network is identical. 



14. 



l^icaL 



A digital musical instrument preamplifier system comprising: 



a digital filtering means for splitting an 
separate frequency bands comprisingy 
frequency band; 




sampled sigrjal-into two or more 
C—phase response for each 
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two or more non-linear^dxgital circuits, each of which distorts the input signal 
component of ozie-dfthe frequency bands; and 
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jital summing network for recombining said frequency bands. 

15. A digital musical instrument preamplifier system according to daktf^l4 
wherein said digital filtering means comprises a cascade of 2 N ^pairs of even 
poled low and high pass digital filters arranged such thaj^each pair splits the 
incoming frequency band in two, where N is thenjamber of stages of pairs in the 



cascade and wherein for the nth stage^subsequent to the first, each low or high 
pass digital filter pair is preceiiecf*by (2"- } -1) all pass digital filters with phase 
response corresponding^oUie (2 n ~ l -1) other low and high pass digital filter phase 
responsejivthat stage such that the phase response of each stage is similar for 
lfxequen 



^^eachlrequency band. 

16. A digital musical instru 
35 wherein each digital lowpass an 
transformation of a correspoj 
allpass filters are obtained by 
analogue filter. 




plifier system according to claim 15 
filter is obtained by a bilinear 
highpass analogue filter, and the 
rotation of a corresponding allpass 
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17. A digital musical instrument 
wherein said digital 



IS. A digital musical mstrument^pfeax^ \q 
wherein the digita ljatering m^nsyfart^ei^bmj^^^vaH^hle digital cross-mixing 
after ene-or'morest^fies of said di^taffiltering means. 




19. A digital musical instrument preamplifier system according to claim 18 
further comprising digital low pass /filtering means after said digital nan- linear 
circuits to reduce high frequency distortion products. 



20. A digital musical instnM&nt 
15 wherein said digital low pass/filfo 
network such that in successive s] 
altered with a digital low pas: ; 
altered with a digital all-pi 
said lowest frequency band is 
20 band, and comprising subs 



plifier system according to claim 19 
is CDsqhined with said summing 
[gs the lowest frequency band is low pass 
r and the other frequency bands are all-pass 
ter corresponding tc/said digital low-pass filter, 
then combined tysrh the next lowest frequency 



:6uent stages^oT repeated digital filtering and 
combining until all frequency o ands arecembinedi such that the phase response 
over all frequency bands-^hrt^xgrT'the digital X^w pass altering and summing 
network is identical. 
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